Tapered optical fibers, single mode fiber with a tapered region diameter of hundreds of nanometers, which we call optical nanofiber, are attracting attention. At the tapered region, light propagates along the fiber with very strong evanescent field outside the sub-micron glass core. The large evanescent field enables highly efficient coupling of single light emitters to an optical nanofiber [1, 2] . The existence of a scatter inside the strong evanescent field can also detected as the degradation of optical transmittance [3] . Here, we demonstrate non-contact detection of nanoscale structures using optical nanofiber with the vertical resolution of less than 10 nm and the lateral resolution of 500 nm, and the one-dimensional imaging of the nanostructures. Figure 1 shows a scheme of the experimental setup. The sample, made of glass prism and partially coated with gold of 300 nm thick, is located in the range of the evanescent field of the nanofiber (the diameter of 270 nm). While scanning the nanofiber in x direction, the optical power transmitted through the nanofiber is monitored. The changes in the structure of the sample and permittivity of the material can be detected as the change in the transmittance of the nanofiber. Figure 2 (a) is an image of the sample taken by scanning electron microscope (SEM).
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Figure 2 (b) shows the change of the transmittance when the nanofiber is scanned for this region of the sample. A small projection (white arrow) is clearly detected as a sharp dip in the transmittance at x = 1.4 μm. With our numerical calculation, the average change of 10% between gold and glass regions can be also well explained when both of the changes in permittivity and the height (300 nm) are considered.
In order to further investigate the lateral resolution, we use a sample structured by focused ion beam (Figure 3  inset) . The nanofiber is set to 100 nm away from the sample and scanned with a piezo manipulator. Figure 3 shows the measured transmittance. The projection (width 200 nm, height 800 nm) is detected as a dip with a FWHM of 700 nm. From this result, the lateral resolution is estimated to be 500 nm. We also perform a different experiment by approaching the nanofiber to the prism, and found that the vertical resolution is less than 10 nm. This is currently limited by the signal to noise ratio of the detection signal and can be improved in future. 
